Microbial manure is a new kind of auxiliary fertilizer which can improve crops' nutritional conditions and control harmful microbial activity. It can also improve the micro-ecosystem of the soil and protect environment remarkably. The paper takes kidney bean as test objects to compare and analyze different physiological data in different period by control tests using potting and small field test. As a result, the best proportion of microbial manure and compound manure is 6:1000. It can not only promote the growth of kidney bean, but also improve its disease resistance.
INTRODUCTION
Biological fertilizer is named as microbial manure which is an activated fertilizer cultured by special microbes. It has two kinds at present: one class of microbial fertilizer, in a narrow sense, refers to the one contained in the microbial life through activities to increase the supply of plant nutrients, thus improving the nutritional status of plants, resulting in high crop yields. The other is a broad microbial fertilizer, referring to the activities by which microbial life, not only can improve the supply of plant elements, as well as produce plant growth hormone and promote the absorption of plant nutrients. At the same time, it is antagonistic to some pathogenic microorganisms which can lead to crop failures. The development of microbiological fertilizer could be connected with green organic food safety and environment protection which display a vital role in the sustainable development of high--yield, high-quality, high-efficiency agriculture (Meng et al., 2008) .
With the increasing of planted area facilities, scientific fertilization and rational irrigated are the weak links in the production in addition to equipment and raw materials. Soil is the foundation of agriculture. Then soil fertility is an important part which can make full use of the development of soil resources to achieve sustainable agricultural development strategy. In the vast rural areas, vegetable production basically follows the history handed down" Manure handling flood, does not need people to ask" (Zhang et al., 2006) , the blind fertilization and watering methods, resulting in waste of fertilizer and soil degradation, not only limit the increase in vegetable production, but also affect the disease resistance, crop quality and economic efficiency. Vegetable production has become the major problem to be solved. Many studies indicate that partial nitrogen, not only leads to decline, but also makes the poor crop quality, even causing environmental pollution (Zhang, 2001) . Only balance the nutrient supply to the growth of vegetables can increase crop resistance to foreign pests and diseases. Soil is the basis for the survival, growth and development of horticultural crops. They need amount of nutrients and water from the soil, so soil nutrition of gardening facilities is a very important environmental condition which directly relates to the nutritional status of crop yield and quality.
Kidney bean is taken as test objects which aims to find the optimum amount of microbial fertilizer in crop production through controlled trials giving us a reasonable use of fertility, increases crop yield and their resistance to disease, and also improves soil structure.
MATERIALS AND METHODS
"Shi guo duo" was the microbial manure tested in the present study. It was provided by College of Plant Protection of Qingdao Agricultural University. Spores of this microbial manure are not less than 2 millions per gram. It contained 30% organic matters, 40% active calcium, and 30% other trace elements (boron, zinc, silicon, magnesium, iron, selenium, molybdenum). 30% "Fubon" fertilizer was used as NPK fertilizer (N: 12%, P: 8%7, K: 10%. Angel Yeast Factory in Hunan) "Bean King I" bean seeds which were provided by Xinmin City, Liaoning Province vegetable seeds station were test materials.
Pot experiments
"Shi guo duo" and "Fubon" fertilizer were mixed thoroughly according to the ratio of 1:2. Then the mixture was mixed by underground soil containing less organic and abio-organic ingredients at the ratio of 1:1000, 3:1000, 6:1000 and 12:1000. The mixture were put into flowerpots after mix thoroughly. Another pot which was poured into only soil that did not mix with any fertilizer was used as a control. Four seeds of kidney beans were put into every pot at the same time. The above five pots were each numbered with A, B, C, D, E. The soil of the pots should be watered quickly because the seeds were put into them.
Field experiments
Our experimental plot was greenhouse which was 50 m 2 and four districts were located for each variety. The pots which were not treated by mixture were used as controls. It was numbered A, B, C, D and E according to the ratio. Temperature was controlled during the growth phase. At first, it was 20 to 25°C, when cotyledon came out, it should be lowered to 10 to 15°C. Kidney beans need less water during the growth period, then water was not the restricted factor. Using 5-point diagonal sampling method, Stem length, leaf number, root length, lateral length and the dead seedling rate, insects and diseases of 30 plants were measured in each plot by the survey germination. The whole growth period of kidney beans was 60 to 70 days from planting to harvest. It took us about 60 days to finish the test. It was shared 4 periods, each 15 days was a period.
RESULTS

Effects of different concentrations of microbial fertilizer on different periods of beans in pot experiments
The effects of different concentrations of microbial fertilizer on budding
The same numbers of bean seeds were planted in the soil with five different concentrations of microbial fertilizers and fertilizer mixtures. After two days, except for the proportion 12:1000 of soil mixed with fertilizer, other seeds in pots (including controlled seeds) all germinated.
The effects of different concentrations of microbial fertilizer on root development at different growth stages
It was the main organ for plant roots to absorb water and nutrients. Its size and vitality not only determined the amount of absorption of nutrients to a large extent, but also had a great impact on the synthesis and accumulation of organic matter for leaves of the plant (Shea and Gabelman, 1968) . At the same time the root was also an important synthetic organ by which hormones and other substances can be synthesized.
It was shown the main root length and lateral root number of five randomly selected plants at different growth period with different treatment (treatment I: 1:1000; processing II: 3:1000; processing III: 6:1000. CK means controls). The results can be seen in Figure 1 and 2.
The effect of different concentrations of microbial fertilizer on the stem growth at different growth stages
Microbial fertilizer was very important not only for root growth of bean but also for the ground parts of plants. The effect of different concentrations of microbial fertilizer on the stem growth at different growth stages can be seen from Figure 3 .
The effect of different concentrations of microbial fertilizer on bean leaves at different growth stages
Leaf is an important organ to produce and accumulate organic matter for plants. Various mineral elements essential for life absorbed by plant roots will be transported to leaves. They ensure variety of life activities and macromolecules formation required for plant growth. (Graph paper is available for leaf area calculation). The effect of different concentrations of microbial fertilizer on the maximum leaf area and leaf number can be seen in Figure 4 .
Effects of microbial fertilizer on growth of kidney bean in experimental pot
In the experimental pot, because the results of these parameters such as the germination rate, stem length, leaf number, lateral root number and root length were consistent with the pot, it need not to be repeated. It was more intuitive and representative for the experimental area than the pot experiment at the pest resistance. So only pest situation can be recorded and analyzed.
Because pests and diseases were not evident and stable at the beginning, detailed record was made only at period four (Table 1) .
From the analysis of Table 2 , the result can be get: F > F0.01, P < 0.01. The variance was very significant. Therefore, treatment of three was the best ratio to resist diseases.
DISCUSSION
It is proved by this experiment that microbial fertilizer mixed with the organic and inorganic fertilizer applied in the soil has significant effects on the growth of root, stem and leaf in addition to seed germination. But different types of plants need different optimum concentration of microbial manure mixing fertilizer. For beans, it is the best ratio that the mixture of microbial manure and fertilizer mixes with soil at 6:1000. It can significantly increase the disease resistance of common bean which comes from some antagonistic action microbes produce. Seeds have not sprouted in pots at mixing ratio of 12:1000, it may be due to the proportion of N, P and K in the mixture is too high which inhibits seed germination. It will not only promote crop growth and increase disease resistance of crops to ensure the production but also improve soil and crop quality, reduce environmental pollution by using the mixture of microbial manure and fertilizer. It is a new type of energy and it has a very broad application prospects in agricultural production. 
